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Abstract 


To  investigt  te  tir  pollution  rcspirrtort  discrsc-s  (  especially 

i’-y  r-stiuat  )  CuiOtii,  Japanese,  or.se  survey  in  the  iiiigrtr-  rrti  rnd 
T-Y  !  ru  wm  carried  out.  Subjects  submitted  Tor  statistic  :  nrlysi 
were  28 2b  in  total.  There  wer*.  increased  incidence  of  respiratory 
syuptoas  such  rs  chrofiifc.  coughing,  incrersed  sputun  production  r*nd 
throat  irritation  enoii^  the  subjects  who  ere  living  in  f—  Y  i  rvi . 
This  incidence  vi  s  highest  in  the  native  group  of  T-i  .*  re-  md 
p?  rticult  rly  high  rnong  stackers  mui  aubjt  ctn  with  rllcr&ic  consti¬ 
tution.  ruvrw  were  no  increased  incidenci  of  fir  way  obstructive 
disarms  in  T-i  area  but  group  of  subjects  who  were  exposed  to 
'  heavy  ?-ir  pollution  tended  to  hi  ve  low  vitrl  capacity.  These 
results  gi ve  trie  evidence  that  -ir  j.ollution  is  haruful  for 
r-  Spin  tory  trr  ct. 

There  were  no  definite  evidence  tirt  n  spirr tory  s.  nsitivity 
to  inh;  led  rcctylcholii.i  in  subjects-  in  T-Y  .*  n  r  wrt  incr^-sed, 
inopite  of  tv  fret  feint  esthm?  tic  pi  tients  h;  v«  significantly  nigh 
sensitivity  to  ■  ce tylcholinc.  un  tin  other  linul,  7  c'  of  T-Y 
:  stuu:  1 1  &i  at  U.b.Amy  l  ospitrl  showed  the  rangi  ol  bronchial 
rcths  rnd  chronic  bronchitis. 

/Xion^  237  emts  oi  ;  thia:  tic  p;  tients  :  t  our  clinic  there  vcr> 
ciily  lb  erses  Wi.u  developed  t..eir  1st  one-  t  4f  i  ethu:  it;  T-Y  ore  a 
iftcr  their  uove  to  this  irdustri'  lizeti  ere;  frou  rur:  1  re;  a  but 
none  ol  theSt  presented  coupr  tible  char;  ct;  ristics  with  the  entity 
Of  tin.  so-cr  lled  T—  *  i  stliiar  ,  though  GOt.e  pri  seated  mite  ciuilr  r 
pictures. 


Studies  Of  Respiratory  Diseases  Due  To 
Air  Pollution  In  The  Tokyc-Yokoharoa  Area 


Environmental  atmospheric  conditions  have  been  considered  as  important 
contributing  factors  in  the  pathogenesis  of  respiratory  diseases  by  many 
autnors(l-ll) .  Since  the  report  of  Tokyo -Yokohama  asthma  in  1954^--^  ,  the 
name  has  become  nuite  popular  among  ’J.S.  Military  personnel,  assuming  air 
pollution  in  this  particular  area  as  a  contributing  factor.  Nevertheless, 
tho  existence  of  such  specific  respiratory  ailment  among  Japanese  people 
has  been  questioned  by  most  Japanese  physicians ,  though  admitting  that  air 
pollution  is  harmful  to  the  respiratory  system  as  reported  by  many  authors( 2-4/ . 
Tt  should  be  noted  that  the  Tokyo -Yokohama  area  (T-Y  area)  is  an  industrialized 
area,  fronting  on  a  bay  and  enclosed  by  hills  and  bluffs,  providing  an  ideal 
condition  for  smog  formation  and  retention,  and  air  pollution  has  lately  be¬ 
come  a  great  industrial  as  well  as  a  medical  problem.  Consequently,  the  aim 
of  our  study  is  to  investigate  how  highly  and  in  what  incidences  respiratory 
system  has  been  effected  by  air  pollution  in  T-Y  area,  and  to  explore  the 
possibility  of  existence  of  ?-Y  asthma  among  the  Japanese  nopulation. 

Therefore  a  comparative  mass  survey  in  two  areas,  namely  Niigata  and  T-Y 
areas,  were  carried  out  and  asthmatic  subjects  who  visited  our  clinic  were 
studied  to  find  a  case  of  the  so-called  T-Y  asthma  among  than. 

Material  and  Method 


Mass  Surveys 

Worker  in  the  branch  factories  of  an  oil  company  and  a  casting  factory  were 
chosen  for  this  study.  The  factories  of  this  oil  company  were  located  in 
Kashiwazaki,  Niigata,  Yokohama,  and  Kawasaki.  Itashiwazaki  and  Niigata 
(Niigata  area)  are  situated  more  than  one  hundred  and  fifty  miles  from  Tokyo, 
beyond  the  Kanto  plain  and  facing  the  Japan  Soa,  and  their  population  is  about 
130,000  and  330,000  respectively  (Fig.  l) .  Because  this  area  is  not  industria¬ 
lized  and  because  the  type  of  work  and  environmental  condition  in  the  factories 
in  both  areas  are  similar  it  was  thought  to  be  a  good  control.  Many  workers 
(approximately  34$)  other  than  the  natives  of  T-Y  area  in  the  Yokohama  and 
Kawasaki  factories  in  this  particular  oil  company  are  from  the  Niigata  area 
for  the  following  historical  reasons:  oil  was  first  found  in  the  Niigata 
plain  in  Japan  and  the  first  oil  factory  in  Japan  was  constructed  in  Kashiwazaki. 
The  factories  in  Y'okohama  and  Kawasaki  are  located  in  the  industrialized  area. 

The  casting  factory  is  located  in  the  center  of  the  most  smoky  industrialized 
area  of  Kawasaki  and  this  is  the  reason  why  this  company  was  selected  as  the 
subject. 

Questionnaires  including  age,  height,  weight,  birthplace,  present  address, 
length  of  stay  in  T-Y  area,  family  history  of  asthma  and  allergy,  past  history, 
smoking  habit,  chronic  respiratory  symptoms  such  as  sputum  production,  throat 
irritation,  coughing  and  shortness  of  breath,  effect  of  change  in  place  of 
residence  upon  respiratory  symptoms  etc.  ware  handed  to  each  subject  prior  to 
routine  physical  and  roentgenologic  examinations  and  pulmonary  function  test 
with  an  accompanying  instruction  sheet  and  explanation  on  how  to  fill  in  the 
questionnaire.  On  the  day  of  examination,  each  subject  was  asked  the  same 
questions  to  check  tho  accuracy  of  their  answers. 
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Forced  expiratory  volume  (FEV)  was  determined  with  13.5  liter  Benedict-Roth 
resoiroraeter  using  1920  mm  per  minute  drum  speed  with  each  subject  to  find  air 
way  obstructive  changes. 

Chest  X-rays  were  reviewed  and  subjects  (approximately  10-?  of  total  cases) 
with  previous  chest  operations ,  injuries  and  organic  pulmonary  diseases  con¬ 
sidered  due  to  causes  other  than  air  pollution  were  excluded. 

In  addition }  those  who  have  moved  from  7-Y  area  to  rural  areas  or  vice 
versa  nore  than  once  were  excluded  to  make  statistic  analysis  simpler. 

Female  subjects  were  also  excluded  from  the  statistic  analysis  mainly  be¬ 
cause  their  number  were  few  and  because  the  majority  of  cases  find  it  diffi¬ 
cult  to  perform  forced  expiration.  Subsequently,  the  subjects  numbered  423 
in  the  Niigata-area  and  1463  in  T-Y  area  in  the  case  of  the  oil  company,  and 
889  in  the  case  of  the  casting  company  in  Kawasaki.  Their  age  ranged  from  15 
to  58. 

Subjects  in  T-Y  area  were  divided  into  2  major  groups .  Subjects  who  were 
born  and  raised  in  T-Y  area  were  classified  as  the  native  group  and  subjects 
who  were  born  in  areas  other  than  T-Y  area  and  moved  into  T-Y  area  as  the  non¬ 
native  group.  This  group  was  further  divided  into  3  groups,  namely,  subjects 
v,’ho  had  been  in  the  area  less  than  5  years  were  called  group  I,  subjects  liv¬ 
ing  there  for  from  5  to  10  years  group  IT,  and  subjects  living  there  over  10 
years  group  III. 

These  groups  were  compared  with  each  ether.  Since  the  casting  factory 
presents  special  characteristics  ir.  the  point  of  difference  in  the  type  of 
work  and  high  incidence  of  pneumoconiosis  due  to  metal  dust  (25$),  the  oil 
factories  and  casting  factory  groups  were  compared  separately  but  subjects 
in  the  I'iigata  area  were  used  as  control  in  both  groups. 

Respiratory  symptoms  were  compared  between  the  Niigata  area  and  T-Y  area, 
as  a  whole  and  also  from  the  aspect  of  smoking  habit  and  allergic  constitution. 
Ratio  of  the  actual  vital  capacity  to  normal  predicted  value  for  Japanese  male 
for  his  age  and  height  was  calculated  in  each  subject  and  the  mean  values  were 
compared  in  each  age  group  by  t-tost.  Integrated  probability  curves  were  drawn 
to  see  the  deviation  of  vital  capacity  in  each  group.  Also,  the  values  of 
FEV} /FEV0  x  100  were  compared  in  each  age  group. 

In  the  Kawasaki  factory  of  the  oil  company  500  ug  of  acetylcholine  was 
inhaled  by  140  subjects,  1000  ug  by  517  subjects,  and  2000  ug  by  146  subjects. 
iRSiAj  was  determined  before  and  5  minutes  after  acetylcholine  inhalation  to  see 
air  way  obstructive  changes.  When  FEVj  decreased  more  than  10  per  cent,  it 
was  considered  to  be  positive. 

The  study  was  carried  out  between  Oct.  1,  1962,  end  Doc.  20,  1962,  the 
period  when  incidence  of  bronchial  asthma  used  to  be  in  the  highest  in  the 
year. 

Investigation  to  find  a  case  of  T-Y  asthma  from  asthmatic  patients  at  our 
clinic; 


2 


Charts  of  237  cases  of  asthmatic  patients  at  our  clinic  were  carefully 
reviewed  to  find  a  typical  case  of  the  so-called  T-Y  asthna(5-7)  which  is 
characterized  by  the  following  points?  the  onset  of  asthma  starts  after 
moving  into  T-Y  area;  hardly  no  significant  response  to  bronehodilator;  marked 
response  after  separation  from  T-Y  area  in  the  early  stages;  quite  rapid 
regression  of  respiratory  capacity  toward  severe  emphysema ,  etc.  Their  ago 
ranged  from  6  to  6 5  years  of  age.  Some  of  them  were  subjected  to  CO  diffu¬ 
sion  study  by  single  breath  technique.  Two  o'  them  initiated  their  asthmatic 
attacks  after  moving  into  T-Y  area  and  they  have  quite  similar  history  with 
the  so-called  T-Y  asthma. 

An  aqueous  solution  of  acetylcholine  war.  nr  snared  in  double  fold  dilutions 
starting  at  100,000  ug/cc.  down  to  6  ug/ce.  Starting  at  the  weakest  strength 
and  gradually  increasing,  0.5  cc  of  acotyl cholrr.e  solution  was  inhaled  by  the 
subject  until  FEV]  decreased  by  more  than  15  oer  cent  of  original  FEVi  .  The 
amount  of  acetylcholine  at  this  point  was  regarded  as  the  threshold  of  res¬ 
piratory  tract  to  acetylcholine.  In  order  to  see  the  acetylcholine  threshold 
in  various  respiratory  diseases,  the  study  was  performed  on  99  cases  of  asth¬ 
matic  patients,  6  cases  of  chronic  bronchitis  (only  chronic  cough  and  no 
paroxysmal  attack  of  wheezing  and  shortness  of  oreath),  7  esses  cf  heavy  smoker 
(more  than  30  cigarctts  a  day  and  more  than  300  smoking  year)  and  20  cases  of 
normal  subjects.  Sane  study  was  also  carried  out  in  7  coses  of  the  so-called 
T-Y  asthma  at  TJ.S.  Zana  Army  Hospital  located  in  Zana »  Japan  with  the  co¬ 
operation  of  Lt.  Col.  Fholens  and  Maj.  Spotnits. 

Result . 


Mass  survey?  Number  of  subjects,  mean  value  of  age,  incidence  of  smokers, 
mean  smoking  years,  etc.  re  listed  in  Table  1.  Thore  wore  Increased  inci¬ 
dences  cf  shortness  cf  breath,  chronic  throat  irritation,  coughing  and  sputum 
production  among  the  native  group  of  T-Y  ar os  and  non-native  group  in  compari¬ 
son  with  the  Niigata  area  (Tables  2,3).  This  became  more  apparent  with  ad¬ 
vanced  age  groups  and  especially  marked  in  older  age  group  cf  natives  in  T-Y 
area.  Uien  each  group  was  subdivided  into  smoking  and  non-smeking  groups 
and  also  into  groups  with  allergic  constitution  (including  allergic  family 
history)  and  with  non-aliorgic,  these  incidences  were  higher  in  the  smoking 
group  and  in  the  allergic  group  (Tables  2,  3). 

In  comparison  of  mean  values  of  ratio  of  vital  capacity  to  normal  predicted 
value  in  each  age  group,  there  were  no  significant  difference  in  each  age  group 
except  in  older  age  groups  where  vital  capacity  tended  to  be  lower  in  the  T-Y 
area  groups  than  the  native  group  of  Niigata  area.  Subjects  of  casting  company 
generally  showed  lower  value  of  vital  capacity  than  the  native  oil  factories 
aroup  in  the  Niigata  area  (Table  4) .  This  f-ct  was  clearly  shown  by  integrated 
probability  curve  (Figure  2).  Ratio  between  mo  second  forced  expiratory 
volume  (FEVj)  and  total  forced  expiratory  volume  (FEV0)  was  classified  in  each 
group  as  shown  in  Table  5. 

As  the  value  between  73  and  83  of  FSVi/FEV0  x  100  were  occasionally  ob¬ 
served  in  the  subjects  whose  vital  capacity  were  far  above  5>000  cc,  it  was 
thought  to  be  more  reasonable  to  consider  air  way  obstructive  changes  when 
FE'/y/FEV-o  x  100  was  loss  Ilian  78  in  some  cases.  It  was,  however,  arbitrarily 
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DUt  80^  as  to  be  the  border  of  normal  range  in  this  report. 

FEV^/FEVo  showed  progressive  decrease  with  advancing  age  and  this  trend 
was  quite  aoporent  in  the  native  grouo  of  T-Y  area  (Figure  3). 

Incidences  of  subjects  with  respiratory  symptoms  were  quite  high  among  the 
subjects  with  reduced  FEVi/FEV0  but  there  were  considerable  number  of  subjects 
with  reduced  FEVi/FEV0  but  without  any  respiratory  symptoms  (Table  6). 

In  the  acetylcholine  inhalation  study,  2  out  of  140  subjects  (1.4$)  showed 
a  significant  reduction  of  FEVj_,  after  500  ug  of  acetylcholine  inhalation, 

13  out  of  517  (3.5%)  after  1,000  ug  and  5  out  of  146  (3.4$)  after  2,000  ug. 

Out  of  these  25  cases,  5  had  subjective  symptoms  related  to  the  chronic  res¬ 
piratory  diseases  such  as  chronic  coughing,  throat  irritation,  increased 
sputum  production  and  shortness  of  breath.  Nine  had  bronchial  asthma  or 
urticaria  in  the  past  (Table  7). 

Study  at  our  clinic: 

Bronchial  threshold  to  acetylcholine  of  almost  all  of  the  asthmatic  patients 
were  below  1563  ug  mostly  below  390  ug  (Figure  4).  In  normal  subjects,  it  was 
much  hi^ier,  though  most  of  them  developed  irritation  of  throat  and  coughing. 
Chronic  bronchitis  ranged  between  asthmatic  patients  and  normal  subjects,  and 
heavy  smokers  were  mostly  identical  with  normal  subjects.  The  7  cases  of 
T-Y  asthma  came  in  the  same  range  as  chronic  bronchitis  and  bronchial  asthma. 

There  were  only  15  cases  which  had  developed  their  symptoms  within  the 
past  15  years  definitely  after  their  move  to  T-Y  area,  among  237  asthmatic 
patients  who  visited  our  clinic  in  the  past  two  years,  three  out  of  those  15 
cases  showed  positive  provocative  test  with  inhalation  of  allergen  (house  dust 
extract  in  thi3  study),  8  showed  good  response  to  bronchodilator,  2  presented 
increased  blood  e03inorhile  and  2  showed  no  significant  improvement  after  mov¬ 
ing  out  from  T-Y  area  (Table  8) .  CO  diffusion  were  mostly  within  normal  range 
in  asthmatic  patients  including  2  cases  whose  asthmatic  symptoms  started  short¬ 
ly  after  their  move  to  T-Y  area. 

Casa  report:  Case  1.  (Table  9) 

The  1st  case  is  a  28-year-old  Japanese  male  who  was  born  in  Kagoshima. 

At  the  end  of  January  I960,  he  came  to  Tokyo.  He  was  perfectly  well  until 
Sept.,  I960,  at  which  time  he  developed  consistent  coughing  in  the  night 
and  early  morning  —  especially  at  the  time  of  getting  up.  No  sputum 
production,  no  dyspnoea,  no  rhinorrhea  at  that  tine.  This  coughing 
gradually  subsided  in  2  to  3  weeks  and  he  was  apparently  well  until  May 
1961,  when  ha  developed  coughing  os  before.  This  time,  he  had  rhinorrhea 
and  also  noted  mild  wheezing  occasionally  and  shortness  of  breath  twice 
in  the  night  but  all  of  these  symptoms  wore  not  severe  enough  to  seek 
medical  attention  and  subsided  within  few  weeks.  At  the  end  of  September, 
he  developed  the  same  symptoms  but  to  a  severer  degree.  He  suffered  short¬ 
ness  of  breath  and  diagnosis  of  bronchial  asthma  was  made.  He  was  treated 
with  bronchodilator ,  antibiotic*  steroid,  etc.,  but  his  response  was  not 
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quite  satisfactory  and  visited  our  clinic.  Ks  had  no  previous  history  of 
asthma  or  allorgy.  Family  history  did  not  reveal  any  allergy  either. 
Laboratory  studies  showed  that  W3C  was  7,750  with  14?  of  eosinophil. 

Skin  test  was  positive  to  house  dust  extract,  etc..  Inhalative  provocation 
test  of  house  dust  was  strongly  positive. 

He  was  treated  with  house  dust  hyposensitization,  steroids,  antibiotics 
and  various  bronchodilators  but  his  response  was  not  quite  satisfactory 
though  able  to  get  temporary  relief  by  inhalation  of  bronchodilator  or 
intravenous  arainophyllins  injection.  Since  fall  of  1961,  he  had  almost 
constant  wheezing  and  shortness  of  breath  aggravated  by  attack.  His 
asthmatic  condition  was  worse  between  September  and  March,  especially 
during  night  and  early  morning.  In  January  1963,  ho  moved  from  T-Y  area 
and  went  to  Kagoshima,  his  native  land,  according  to  our  recommendation  and 
stayed  there  for  3  months  but  he  came  back  and  stated  that  his  condition 
was  about  the  same  in  Kagoshima.  Shortly  after  ho  cane  back,  he  developed 
spontaneous  pneumathorax  from  which  ho  recovered  uneventfully  in  a  few  weeks. 
During  that  time,  he  stated  that  he  felt  fairly  well. 

Case  2.  (Table  7) 

A  29-year-old  Japanese  male  who  was  born  in  Sakhalin  moved  to  the  Japan¬ 
ese  homeland  after  the  war.  In  1955  he  came  to  Tokyo  and  moved  to  Kawasaki 
in  1957.  He  was  perfectly  well  until  May  of  1961  when  he  developed  a  hack¬ 
ing  cough  which  lasted  for  1  week  followed  by  tightness  of  chost.  He  was 
hospitalized  for  3  weeks  from  June  1st.  These  symptoms  recurred  in  the 
fall  with  a  severer  degree  of  dyspnoea.  He  was  hospitalized  for  2  months 
(October  and  November) .  During  that  time,  his  symptoms  were  worse  between 
10  o'clock  at  night  and  5  o'clock  in  the  morning.  He  was  referred  to  our 
clinic  shortly  after  his  discharge.  He  had  no  family  history  of  allergy. 

All  allergic  skin  tests  were  negativo.  He  responded  to  ordinary  oral  and 
inhalative  bronchodilator  fairly  well .  He  was  treated  with  aurothio glucose 
(Solganal  B)  injection  in  addition  to  steroids  and  to  ordinary  antiasthmatic 
drugs.  His  response  was  satisfactory  and  no  medication  was  needed  after  few 
months  except  occasional  incidences  whan  ho  takes  oral  bronchodilators  but 
no  steroids.  Aurothioglucosc  injection  was  kept  weekly  until  40  injections 
wore  completed  and  he  is  now  taking  it  once  in  3  weeks.  In  the  meantime 
he  moved  out  from  T-Y  area  for  business  reasons  and  was  apparently  well. 

In  March  he  came  to  Kawasaki  to  visit  our  clinic  and  experienced 

rather  sevoro  asthmatic  attack  early  the  next  morning  which  was  controlled 
by  bronchodilator.  He  stated  that  it  was  an  attack  few  months  free  from 
asthma.  He  stayed  there  two  more  days  but  without  any  more  recurrence  of 
symptoms . 

Case  3.  (Table  7) 

A  19  year  old  female  who  was  born  in  Tokyo,  moved  to  Fukui  at  the  age 
of  2  and  came  back  to  Tokyo  at  the  age  of  13*  She  was  apparently  well 
until  age  of  15,  when  she  was  working  in  pharmaceutical  company  and  ex¬ 
perienced  an  acute  onset  of  shortness  of  breath  right  after  she  smelled 
pyridin  odor  Thich  soreaded  by  the  damage  of  an  gas  exhauster.  For  few 
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months  after  this  episode,  she  experienced  shortness  of  breath  whenever 
aha  was  exposed  to  pyridin  odor.  In  January  1962,  she  developed  rather 
severe  status  asthmatics  following  cold.  Since  that  time  she  has  had  rather 
frequent  attack  of  shortness  of  breath  and  wheezing.  She  was  referred  to 
our  clinic  in  January  1963-  There  were  no  family  history  of  allergy  or 
asthma.  Her  skin  tests  for  various  antigen  were  entirely  negative.  Blood 
counts  and  sputum  examination  were  non  contributory. 

Discussion 

There  have  been  considerable  number  of  reports  concerning  unfavorable 
effect  of  air  pollutants  (including  physical  and  chemical)  upon  respiratory  sy 
system^-ll) .  Increased  incidences  of  subjective  respiratory  symptoms  in 
T-Y  area  can  be  caused  not  only  by  air  pollutants  in  this  particular  indust¬ 
rial  area,  but  many  other  possible  causes,  such  as  different  climate,  nutri¬ 
tion,  housing  condition,  economical  situation,  etc.  have  to  be  considered. 

It  seems,  however,  most  plausible  to  conclude  that  these  symptoms  were  mainly 
due  to  industrial  air  pollutants  as  the  main  differences  between  the  two  areas 
which  affect  respiratory  systan  seems  to  bo  industrial  air  pollution.  It  is 
quite  interesting  to  note  that  such  respiratory  systems  were  more  predominant 
among  the  subjects  with  smoking  habit  and  the  subjects  with  allergic  constitu¬ 
tion.  this  is,  in  a  way,  in  keeping  with  the  finding  at  Zaraa  Army  Hospital 
where  they  stated  that  the  so-called  T-Y  asthma  was  particularly  observed 
among  heavy-smokers. 

From  Table  4  and  Fig.  2,  it  is  apparent  that  when  subject  stayed  in  T-Y 
area  long  enough,  their  vital  capacity  tends  to  become  lower  and  this  is 
clearly  observed  in  the  casting  company  where  cases  of  pneumoconiosis  have 
been  observed.  Incidences  of  decreased  FEVj/FEV0  (less  than  were  higher 
in  older  native  groups  of  T-Y  area  but  no  such  tendency  was  seen  in  non-native 
groups  in  comparison  with  the  Niigata  groups.  Incidences  of  respiratory  symp¬ 
toms  are  higher  in  reduced  FEV]_/FEV0  group.  From  these  results  it  can  be  con¬ 
cluded  that  polluted  air  is  harmful  for  respiratory  system  not  only  ns  the 
cause  of  respiratoiy  symptoms  but  also  as  the  cause  of  reduction  of  vital 
capacity.  In  spite  of  the  possibility  of  existence  of  the  so-called  T-Y  asthma 
among  Japanese,  however,  we  failed  to  find  even  a  single  case  whose  symptoms 
are  compatible  with  it  in  this  mass  survey. 

Among  237  asthmatic  patients  who  visited  our  clinic,  only  15  cases  developed 
their  onset  of  asthma  in  the  pa3t  15  years  after  their  ^ove  to  T-Y  area.  Some 
of  them  presented  a  generally  similar  picture  with  the  so-called  T-Y  asthma 
but  they  have  certain  different  characteristics  as  shown  in  Table  8.  In 
other  words,  some  of  them  showed  obvious  allergic  basis  for  their  asthma, 
some  of  them  responded  to  bronchodilator  quite  well,  some  experienced  no 
significant  improvement  even  when  they  moved  from  T-Y  area.  The  three  cases 
reported  as  examples  presented  certain  similarity  with  T-Y  asthma  but  exhibited 
considerable  differences.  For  instance,  inhalation  of  house  dust  extract  did 
provoke  severe  asthmatic  attack  in  Case  1.  Therefore  it  is  quite  certain  that 
one  of  the  major  causes  of  his  asthma  is  house  dust,  though  there  could  vary 
well  be  other  causes  of  his  asthma,  Case  2  responded  to  bronchodilator  quite 
well. 


6 


Because  of  the  limited  number  of  cases  studied  in  our  mass  survey  and 
as  thmatic  patients  in  our  clinic,  we  can  not  make  a  definite  statement.  It 
is,  however,  quite  obvious  that  the  incidence  of  a  tynical  case  of  so-called 
T-Y  asthma  among  Japanese  would  be  extremely  low  as  to  be  almost  non-existent. 

We  are,  however,  not  trying  to  state  that  air  pollution  has  nothing  to  do  with 
bronchial  asthma.  There  have  been  already  many  reriorts  confirming  that  air 
pollution  has  harmful  effects  upon  bronchial  asthma  and  we  ourselves  observed 
some  cases  whose  first  attack  were  provoked  by  strong  chemical  odors  (Cose  3) 
and  also  a  considerable  number  of  asthmatic  patients  whose  respiratory  symp¬ 
toms  were  aggravated  by  smoke,  fumes,  or  chemical  odors,  or  simply  by  moving 
into  T-Y  area.  On  the  other  hand,  some  asthmatic  patients  felt  better,  though 
only  for  a  short  period  of  time,  when  moved  to  T-Y  area  from  rural  areas. 

It  Is  conceivable  that  some  cases  could  have  never  developed  asthmatic  condi¬ 
tions  if  they  were  living  out  of  T-Y  area  but  it  is  hard  for  us  to  conceive 
that  air  pollution  will  produce  asthmatic  attack  in  a  short  period  in  the  sub¬ 
jects  who  had  no  constitutional  disposition  or  no  hypersensitivity  of  bron¬ 
chial  tree.  We  currently  observed  that  we  made  guinea  pigs  inhale  50  -  100 
p.p.m.  of  S02  for  30  minutes  every  other  day  for  7  times,  the  respiratory  tract 
became  more  sensitive  to  acetylcholine  observed  by  bodypletysraography.  And 
low  concentration  of  acetylcholine  inhalation  produced  respiratory  distress  to 
the  guinea  pigs  easily.  This  became  more  obvious  right  after  inhalation  of 
SO2  (Pig*  5;.  In  these  animal  experiments,  exceedingly  high  concentration  of 
SO 2  was  used.  Therefore  it  may  not  be  feasible  to  apply  this  experimental 
result  to  human  beings  as  it  is.  From  this  result,  however,  it  is  theoretical¬ 
ly  possible  for  than  to  have  decreased  acetylcholine  threshold  of  respiratory 
tract  ’then  the  subjects  were  exposed  to  heavily  polluted  air,  though  this 
seemed  to  be  not  the  case  in  cigarette  smoking. 

From  acetylcholine  inhalation  study  of  803  subjects  in  Kawasaki,  it  was 
noted  that  there  are  a  few  subjects  whose  respiratory  tracts  are  more  sensi¬ 
tive  than  most  of  normal  subjects  even  without  having  respiratory  symptoms. 

It  is  not  quite  certain,  however,  whether  they  are  sensitive  to  acetylcholine 
as  the  result  of  respiratory  damage  due  to  air  pollution  in  T-Y  area  or  as  the 
result  of  allergic  hyoersensitization.  There  is  also  another  possibility  that 
they  are  congenitally  hypersensitive  to  acetylcholine.  Unfortunately  we  did 
not  carry  out  the  same  study  in  rural  areas  and  we  can  not  go  beyond  this 
postulation  at  this  time.  Anyhow  we  are  postulating  that  such  subjects  could 
be  the  one  who  would  develop  clinical  respiratory  symptoms,  especially  identical 
with  a  sthmatic  symptoms,  in  the  future,  if  they  are  exposed  long  enough  to 
chemical  or  physical  air  pollution. 

Furthermore,  if  they  are  congenitally  sensitive  to  acetylcholine  they 
could  be  the  one  who  would  eventually  develop  bronchial  a  sthma  due  to  any 
cause  such  as  allergens  or  chemical,  physical  and  mechanical  irritation  to 
respiratory  tract.  However,  still  we  can  not  ignore  the  possibility  of 
potent  allergen  in  T-Y  area  to  viiich  subjects  were  already  sensitized  prior 
to  their  move  to  T-Y  area. 

There  seemed  to  be  a  considerable  number  of  T-Y  asthma  cases  among 
U.S.  Army  personnel  but  probably  exceedingly  low  among  Japanese.  It  is  hard 
to  realize  why  such  a  difference  exists  between  Japanese  and  U.S.  Army 
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personnel  or  foreigners  coming  to  Japan.  The  possibility  that  their  respiratory 
tract  could  be  move  sensitive  than  Japanese’  constitutionally  is  quite  unlike¬ 
ly  since  incidence  of  bronchial  asthma  shows  no  significant  difference  through¬ 
out  the  world. ( 12-14) 

At  the  present  time,  we  rather  think  that  they  probably  tended  to  ex¬ 
aggerate  and  extended  the  scope  of  T-Y  asthma  and  included  in  it  many  res¬ 
piratory  ailments  with  throat  irritation,  chronic  coughing,  wheezing  or 
shortness  of  breath ,  even  if  they  were  just  chronic  common  cold  or  respiratory 
infection  and  this  is  probably  one  of  the  reasons  which  mado  the  incidence  of 
T-Y  asthma  among  U.S.  personnel  so  high.  It  is  true  that  the  incidence  of 
bronchial  asthma  rises  sharply  in  fall  and  winter  in  Japan  and  it  is  also  true 
that  the  degree  of  industrial  air  pollution  is  higher  during  those  two  seasons, 
but  it  should  be  emphasized  that  this  observation  alone  does  not  necessarily 
produce  the  conclusion  that  bronchial  asthma  in  T-Y  area  is  particularly  close¬ 
ly  related  to  industrial  air  pollution,  because  the  increase  in  bronchial  as¬ 
thma  incidence  in  these  seasons  was  observed  in  Japan  for  many  years  far  before 
air  pollution  became  a  problem. 

From  our  present  study,  it  seems  to  be  reasonable  to  state  that  the  name  of 
T-Y  asthma  is  not  quite  feasible  for  Japanese  people  since  the  incidence  of 
such  respiratory  ailment  is  almost  non-existent  and  the  incidence  of  bronchial 
asthma  does  not  seem  to  have  increased  in  particular  in  T-Y  area  though  inci¬ 
dences  of  respiratory  symptoms  are  much  higher  in  T-Y  area  than  in  tho  rural 
areas. 


Summary  and  Conclusion 

To  investigate  air  pollution  respiratory  diseases  (especially  T-Y  asthma) 
among  Japanese,  mass  survey  in  the  Niigata  area  and  T-Y  area  was  carried  out. 
Subjects  submitted  for  statistic  analysis  were  2825  in  total.  There  wore  in¬ 
creased  incidence  of  respiratoiy  symptoms  such  as  chronic  coughing,  increased 
sputum  production  and  throat  irritation  among  the  subjects  who  are  living  in 
T-Y  area.  This  incidence  was  highest  in  the  native  group  of  T-Y  area  and 
particularly  high  among  smokers  and  subjects  with  allergic  constitution.  There 
were  no  increased  incidence  of  air  way  obstructive  diseases  in  T-Y  area  but 
group  of  subjects  who  were  exposed  to  heavy  air  pollution  tended  to  have  low 
vital  capacity.  These  results  give  the  evidence  that  air  pollution  is  harmful 
for  respiratory  tract. 

There  were  no  definite  evidencs  that  respiratory  sensitivity  to  inhaled 
acetylcholine  in  subjects  in  T-Y  area  was  increased,  inspite  of  the  fact  that 
asthmatic  patients  have  significantly  high  sensitivity  to  acetylcholine.  On 
the  other  hand,  7  cases  of  T-Y  asthma  at  Zama  U.S.  Army  Hospital  showed  the 
range  of  bronchial  asthma  and  chronic  bronchitis. 

Among  237  cases  of  asthmatic  patients  at  our  clinic  there  were  only  15 
cases  who  developed  their  1st  onset  of  asthma  in  T-Y  area  after  their  move 
to  this  industrialized  area  from  rural  areas  but  none  of  them  presented  com¬ 
patible  characteristics  with  the  entity  of  the  so-called  T-Y  asthma ,  though 
soma  presented  quite  similar  pictures.  From  our  study,  it  may  not  be  quite 


8 


feasible  to  use  the  name  of  T-Y  asthma  for  Japanese  since  the  incidence  of  air 
way  obstructive  diseases  does  not  seem  to  have  narticularly  increased  in  T-Y 
area.  Possible  reasons  for  the  difference  between  our  views  and  those  of  the 
U.S.  military  physicians  were  discussed. 
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Geogranhio  Localization  of  Tokyo -Yokohama  Aren  and 
Niigata  Aroa 
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